Comparative molecular dynamics simulation study of crystal environment effect on protein structure.
Crystal structures of proteins are under the influence from the crystal environment. In this study, we used molecular dynamics (MD) simulations to explore the possibility of eliminating the effect of the crystal packing and recovering the structure in solution. Ten representative proteins were chosen from the Protein Structural Change Database as the target systems, and 50 ns MD stimulations starting from two crystal structures having different domain arrangements were performed for each. The MD trajectories of the relaxation processes upon the release from the crystal environment revealed that the behaviors of the proteins were classified into three groups: "single domain linker", "harmonic motion", and "large barrier". We discuss the structural features common to the proteins in each group.